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(54) DISPLAY DEVICE COMPRISING SEMICONDUCTOR LIGHT-EMITTING ELEMENT

(57) A display device according to an embodiment
includes a substrate, first assembly wiring and second
assembly wiring that are spaced apart from each other
on the substrate and each include a conductive layer and
a clad layer on the conductive layer, a structure that is in
contact with the second assembly wiring and has a re-
verse taper shape, a planarization layer that is disposed
on the first assembly wiring and the second assembly
wiring and has an opening, and a light emitting device
that is disposed inside the opening and has a first elec-
trode overlapping the first assembly wiring and the sec-
ond assembly wiring, wherein the structure is disposed
to cover a portion of an upper surface of the conductive
layer of the second assembly wiring.
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Description

[Technical Field]

[0001] The embodiment relates to a display device,
and more specifically, to a display device using a semi-
conductor light emitting device.

[Background Art]

[0002] Display devices used in computer monitors,
TVs, mobile phones, etc. include organic light emitting
display devices (OLEDs) that emit light on their own, liq-
uid crystal display devices (LCDs) that require a separate
light source, and micro-LED displays.
[0003] Micro-LED displays are displays that use micro-
LEDs, semiconductor light emitting devices with a diam-
eter or cross-sectional area of 100mm or less, as display
elements.
[0004] Micro-LED displays use micro-LEDs, semicon-
ductor light emitting devices, as display elements, so mi-
cro-led displays have excellent performance in many
characteristics such as contrast ratio, response speed,
color reproducibility, viewing angle, brightness, resolu-
tion, lifespan, luminous efficiency, and brightness.
[0005] In particular, micro-LED displays have the ad-
vantage of being able to freely adjust the size and reso-
lution by separating and combining the screen in a mod-
ular manner, and the advantage of being able to imple-
ment a flexible display.
[0006] However, since large micro-LED displays re-
quire millions or more micro-LEDs, there is a technical
problem that makes it difficult to quickly and accurately
transfer micro-LEDs to the display panel. Meanwhile,
there are methods for transferring semiconductor light
emitting devices to a substrate, such as the pick and
place process, the laser lift-off method, or the self-as-
sembly method.
[0007] Among these, the self-assembly method is a
method in which semiconductor light emitting devices
find their assembly positions on their own in a fluid, and
is advantageous for implementing large-screen display
devices.
[0008] Meanwhile, when transferring light emitting de-
vices in a fluid, there is a problem in which the assembly
wiring is corroded by the fluid. Corrosion of the assembly
wiring may cause electrical short-circuits and assembly
defects.
[0009] In addition, when transferring a light emitting
device to a substrate, there is a possibility that the light
emitting device may be assembled at an angle which
may cause problems with electrical connection with the
wiring electrode. Therefore, it is necessary to ensure that
the light emitting device is assembled in the correct po-
sition.

[Disclosure]

[Technical Problem]

[0010] The technical object of the embodiment is to
provide a display device that precisely controls the spac-
ing between assembly wirings.
[0011] In addition, the technical object of the embodi-
ment is to provide a display device that may overcome
the performance limitations of an exposure device and
reduce the size of an opening in which a light emitting
device is disposed.
[0012] In addition, the technical object of the embodi-
ment is to provide a display device that may prevent the
detachment of a light emitting device.
[0013] In addition, the technical object of the embodi-
ment is to provide a display device that may improve the
assembly power of a light emitting device.
[0014] The objects of the embodiment are not limited
to the problems mentioned above, and include those that
may be understood from the specification.

[Technical Solution]

[0015] A display device including a semiconductor light
emitting device according to an embodiment may include
a substrate; first assembly wiring and second assembly
wiring disposed spaced apart from each other on the sub-
strate, each including a conductive layer and a clad layer
on the conductive layer; a structure in contact with the
second assembly wiring and having a reverse taper
shape; a planarization layer disposed on the first assem-
bly wiring and the second assembly wiring and having
an opening; and a light emitting device disposed inside
the opening, wherein a first electrode overlaps the first
assembly wiring and the second assembly wiring, the
structure is disposed to cover a portion of the upper sur-
face of the conductive layer of the second assembly wir-
ing, and the clad layer of the second assembly wiring
may be disposed to cover the upper surface of the struc-
ture.
[0016] In addition, the embodiment may further include
an insulating layer disposed between the first assembly
wiring and the light emitting device, and the second as-
sembly wiring may be exposed from the insulating layer
at the opening.
[0017] The upper surface of the second assembly wir-
ing may be disposed on the same plane as the upper
surface of the insulating layer.
[0018] The conductive layer of the first assembly wiring
and the conductive layer of the second assembly wiring
may be disposed on the same layer, and the conductive
layer of the first assembly wiring may be disposed on one
side of the structure, and the conductive layer of the sec-
ond assembly wiring may be disposed on the other side.
[0019] The clad layer of the second assembly wiring
may contact a part of the side surface of the structure
corresponding to the other side of the structure and the
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upper surface of the structure.
[0020] The clad layer of the first assembly wiring and
the clad layer of the second assembly wiring may include
the same material.
[0021] The cross-sectional area of the structure may
decrease from the upper surface to the lower surface.
[0022] The area where the second assembly wiring
and the opening overlap may be wider than the area
where the first assembly wiring and the opening overlap.
[0023] The planarization layer may include a first
planarization layer disposed to surround the side of the
light emitting device and having a reverse tapered shape;
a second planarization layer disposed on the first planari-
zation layer to surround the side of the light emitting de-
vice and having a regular tapered shape; and a third
planarization layer disposed on the second planarization
layer to surround the side of the light emitting device and
having a regular tapered shape.
[0024] An end of an upper surface of the first planari-
zation layer may be in contact with an end of a lower
surface of the second planarization layer, and an end of
an upper surface of the second planarization layer may
be in contact with an end of a lower surface of the third
planarization layer.
[0025] An end of an upper surface of the first planari-
zation layer may protrude toward the opening more than
an end of a lower surface of the second planarization
layer, and an end of an upper surface of the second
planarization layer may protrude toward the opening
more than an end of a lower surface of the third planari-
zation layer.
[0026] The light emitting device may include a first
electrode, a first semiconductor layer on the first elec-
trode, a light emitting layer on the first semiconductor
layer, a second semiconductor layer on the light emitting
layer, and a second electrode on the second semicon-
ductor layer, and the light emitting device may have a
lower surface having a larger area than the upper surface.
[0027] The first electrode and the first semiconductor
layer may have a larger area than the light emitting layer,
the second semiconductor layer, and the second elec-
trode.
[0028] An end of the first semiconductor layer may pro-
trude outwardly from the side surfaces of the light emitting
layer, the second semiconductor layer, and the second
electrode.
[0029] The sum of the thicknesses of the first electrode
and the first semiconductor layer may be smaller than
the thickness of the first planarization layer.
[0030] In addition, a display device including a semi-
conductor light emitting device according to an embodi-
ment may include a substrate;
[0031] A first assembly wiring and a second assembly
wiring which are disposed spaced apart from each other
on the substrate and each include a conductive layer and
a clad layer; a structure in contact with the second as-
sembly wiring and having a reverse taper shape; a
planarization layer disposed on the first assembly wiring

and the second assembly wiring and having an opening;
and a light emitting device disposed inside the opening,
wherein a first electrode overlaps the first assembly wir-
ing and the second assembly wiring, and the planariza-
tion layer may include a first planarization layer disposed
to surround a side of the light emitting device and having
a reverse taper shape; a second planarization layer dis-
posed on the first planarization layer to surround a side
of the light emitting device and having a regular taper
shape; and a third planarization layer disposed on the
second planarization layer to surround a side of the light
emitting device and having a regular taper shape, and
the upper surface of the first planarization layer may pro-
trude further inwardly from the opening than the lower
surface of the first planarization layer.
[0032] In addition, in the embodiment, the clad layer
of the second assembly wiring may be disposed on the
upper surface of the structure having the reverse taper
shape.
[0033] The conductive layer of the second assembly
wiring may be disposed on the upper surface of the clad
layer of the second assembly wiring.
[0034] The conductive layer of the second assembly
wiring may be in contact with the lower surface of the
light emitting device.
[0035] The first assembly wiring vertically overlaps the
second assembly wiring.
[0036] The second assembly wiring may include an
electrode hole in an area vertically overlapping the first
assembly wiring and the light emitting device.
[0037] The clad layer of the second assembly wiring
may be in contact with the lower surface of the light emit-
ting device.

[Advantageous Effects]

[0038] According to the embodiment, there is a tech-
nical effect that the wiring for self-assembly of the light
emitting device may also be utilized as the wiring for driv-
ing the light emitting device.
[0039] In addition, the embodiment has a technical ef-
fect that the gap between a plurality of assembly wirings
may be precisely controlled.
[0040] For example, there is a technical effect that the
gap between a plurality of assembly wirings may be nar-
rowed by arranging a structure having a reverse taper
shape under the assembly wiring.
[0041] In addition, the embodiment has a technical ef-
fect that the size of the pocket in which the light emitting
device is assembled may be minimized.
[0042] In addition, the embodiment has a technical ef-
fect that the shape of the planarization layer including
the opening may be variously changed to improve the tilt
defect during self-assembly of the light emitting device
and prevent the phenomenon of the light emitting device
being separated from the opening.
[0043] In addition, the embodiment has a technical ef-
fect of arranging multiple assembly wirings in a vertical
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symmetrical structure to enhance the assembly power
of the light emitting device.
[0044] The technical effect of the embodiment is not
limited to the contents exemplified above, and more di-
verse effects are included in the specification.

[Description of Drawings]

[0045]

FIG. 1 is a schematic plan view of a display device
according to an embodiment.

FIG. 2 is a schematic enlarged plan view of a display
device according to an embodiment.

FIG. 3 is a cross-sectional view according to III-III of
FIG. 2.

FIGS. 4A to 4F are process diagrams for explaining
a manufacturing method of a display device accord-
ing to an embodiment.

FIG. 5 is a cross-sectional view of a display device
according to a second embodiment.

FIG. 6 is a cross-sectional view of a display device
according to a third embodiment.

FIG. 7 is a cross-sectional view of a display device
according to a fourth embodiment.

FIG. 8 is a cross-sectional view of a display device
according to a fifth embodiment.

FIG. 9 is a cross-sectional view of a display device
according to a sixth embodiment.

[Mode for Invention]

[0046] Hereinafter, the embodiments disclosed in this
specification will be described in detail with reference to
the attached drawings. The suffixes ’module’ and ’part’
used in the description below for components are given
or used interchangeably in consideration of the ease of
writing the specification, and do not have distinct mean-
ings or roles in themselves. In addition, the attached
drawings are intended to facilitate easy understanding
of the embodiments disclosed in this specification, and
the technical ideas disclosed in this specification are not
limited by the attached drawings. In addition, when an
element such as a layer, region, or substrate is mentioned
as existing ’on’ another element, this includes that it may
be directly on the other element or that other intermediate
elements may exist between them.
[0047] The display devices described in this specifica-
tion may include digital TVs, mobile phones, smart
phones, laptop computers, digital broadcasting termi-

nals, PDAs (personal digital assistants), PMPs (portable
multimedia players), navigation, slate PCs, tablet PCs,
Ultra-Books, desktop computers, etc. However, the con-
figuration according to the embodiment described in this
specification may also be applied to a new product type
developed in the future, or to a device capable of display.
[0048] Hereinafter, the embodiment will be described
with reference to the drawings.
[0049] FIG. 1 is a schematic plan view of a display de-
vice according to an embodiment. In FIG. 1, for conven-
ience of explanation, only the substrate 110 and the plu-
rality of sub-pixels (SP) are shown among the various
components of the display device 100.
[0050] The display device 100 according to the em-
bodiment may include a flexible display manufactured on
a thin and flexible substrate. The flexible display may be
bent or rolled like paper while maintaining the character-
istics of a conventional flat panel display.
[0051] In a flexible display, visual information may be
implemented by independently controlling the light emis-
sion of unit pixels disposed in a matrix form. A unit pixel
means a minimum unit for implementing one color. A unit
pixel of a flexible display may be implemented by a light
emitting device. In an embodiment, the light emitting de-
vice may be a Micro-LED or a Nano-LED, but is not limited
thereto.
[0052] The substrate 110 is configured to support var-
ious components included in the display device 100, and
may be made of an insulating material. For example, the
substrate 110 may be made of glass or resin. Additionally,
the substrate 110 may include polymer or plastic, or may
be made of a material with flexibility.
[0053] The substrate 110 includes a display area (AA)
and a non-display area (NA).
[0054] The display area (AA) is an area where multiple
sub-pixels (SP) are disposed and an image is displayed.
Each of the multiple sub-pixels (SP) is an individual unit
that emits light, and a light emitting device (LED) and a
driving circuit are formed in each of the multiple sub-pix-
els (SP). For example, the multiple sub-pixels (SP) may
include a red sub-pixel, a green sub-pixel, a blue sub-
pixel, and/or a white sub-pixel, but is not limited thereto.
In the following description, it is assumed that the multiple
sub-pixels (SP) include a red sub-pixel, a green sub-pix-
el, and a blue sub-pixel, but is not limited thereto.
[0055] The non-display area (NA) is an area where an
image is not displayed, and is an area where various
wiring, driving ICs, etc. for driving the sub-pixels (SP)
disposed in the display area (AA) are disposed. For ex-
ample, various ICs such as a gate driver IC and a data
driver IC, and driving circuits, etc. may be disposed in
the non-display area (NA). Meanwhile, the non-display
area (NA) may be located on the back surface of the
substrate 110, i.e., on a surface without sub-pixels (SP),
or may be omitted, and is not limited to what is shown in
the drawing.
[0056] The display device 100 of the embodiment may
drive the light emitting device in an active matrix (AM)
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method or a passive matrix (PM) method.
[0057] Hereinafter, for a more detailed description of
the plurality of sub-pixels (SP), reference will be made
to FIG. 2 and FIG. 3.
[0058] FIG. 2 is a schematic enlarged plan view of a
display device according to an embodiment. FIG. 3 is a
cross-sectional view along line III-III’ of FIG. 2. Referring
to FIGS. 2 and 3, the display device 100 according to the
embodiment may include a plurality of scan lines (SL), a
plurality of data lines (DL), a plurality of high-potential
power lines (VDD), a plurality of assembly lines 120, a
plurality of reference lines (RL), and a black matrix (BM)
and each of a plurality of sub-pixels (SP), a first transistor
(TR1), a second transistor (TR2), a third transistor (TR3),
a storage capacitor (ST), a semiconductor light emitting
device (LED), a light-shielding layer (LS), a buffer layer
111, a gate insulating layer 112, a plurality of passivation
layers 113, 115, 116, a plurality of planarization layers
114, 117, 118, a connection electrode (CE), and a pixel
electrode (PE), etc.
[0059] Referring to FIG. 2 and FIG. 3, a plurality of data
lines (DL), a first layer (VDD1) and a second layer (VDD2)
of high-potential power lines (VDD), a plurality of refer-
ence lines (RL) and a plurality of assembly lines 120 may
extend in a column direction between a plurality of sub-
pixels (SP), and a plurality of scan lines (SL) and a third
layer (VDD3) of high-potential power lines (VDD) may
extend in a row direction between a plurality of sub-pixels
(SP). And a first transistor (TR1), a second transistor
(TR2), a third transistor (TR3) and a storage capacitor
(ST) may be disposed in each of the plurality of sub-pixels
(SP).
[0060] First, a first layer (VDD1) of high-potential power
lines (VDD) and a light-shielding layer (LS) may be dis-
posed on a substrate 110.
[0061] The high-potential power wiring (VDD) is a wir-
ing that transmits a high-potential power voltage to each
of the plurality of sub-pixels (SP). The plurality of high-
potential power wirings (VDD) may transmit the high-po-
tential power voltage to the second transistor (TR2) of
each of the plurality of sub-pixels (SP).
[0062] Meanwhile, the plurality of high-potential power
wirings (VDD) may be formed of a single layer or multiple
layers, and for convenience of explanation, it will be ex-
plained below assuming that the plurality of high-potential
power wirings (VDD) are formed of multiple layers.
[0063] The high-potential power wiring (VDD) includes
a plurality of first layers (VDD1), a plurality of second
layers (VDD2), and a plurality of third layers (VDD3) con-
necting them. The first layer (VDD1) may extend in the
column direction between each of the plurality of sub-
pixels (SP).
[0064] A light-shielding layer (LS) may be disposed on
each of the plurality of sub-pixels (SP) on the substrate
110. The light shielding layer (LS) may block light incident
on the second active layer (ACT2) of the second transis-
tor (TR2) described later from the lower portion of the
substrate 110, thereby minimizing leakage current.

[0065] A buffer layer 111 may be disposed on the first
layer (VDD1) of the high-potential power wiring (VDD)
and the light-shielding layer (LS). The buffer layer 111
may reduce the penetration of moisture or impurities
through the substrate 110. The buffer layer 111 may be
composed of, for example, a single layer or multiple lay-
ers of silicon oxide (SiOx) or silicon nitride (SiNx), but is
not limited thereto. However, the buffer layer 111 may
be omitted depending on the type of the substrate 110
or the type of the transistor, and is not limited thereto.
[0066] A plurality of scan wirings (SL), a plurality of
reference wirings (RL), a plurality of data wirings (DL), a
first transistor (TR1), a second transistor (TR2), a third
transistor (TR3), and a storage capacitor (ST) may be
disposed on the buffer layer 111.
[0067] First, a first transistor (TR1) may be placed in
each of the plurality of sub-pixels (SP). The first transistor
(TR1) includes a first active layer (ACT1), a first gate
electrode (GE1), a first source electrode (SE1), and a
first drain electrode (DE1). The first active layer (ACT1)
is placed on a buffer layer 111. The first active layer
(ACT1) may be made of a semiconductor material such
as an oxide semiconductor, amorphous silicon, or poly-
silicon, but is not limited thereto.
[0068] A gate insulating layer 112 may be placed on
the first active layer (ACT1). The gate insulating layer
112 is an insulating layer for insulating the first active
layer (ACT1) and the first gate electrode (GE1), and may
be composed of a single layer or multiple layers of silicon
oxide (SiOx) or silicon nitride (SiNx), but is not limited
thereto.
[0069] The first gate electrode (GE1) may be placed
on the gate insulating layer 112. The first gate electrode
(GE1) may be electrically connected to the scan line (SL).
The first gate electrode (GE1) may be composed of a
conductive material, such as, but not limited to, copper
(Cu), aluminum (Al), molybdenum (Mo), nickel (Ni), tita-
nium (Ti), chromium (Cr), or an alloy thereof.
[0070] A first passivation layer 113 may be disposed
on the first gate electrode (GE1). A contact hole is formed
in the first passivation layer 113 for each of the first source
electrode (SE1) and the first drain electrode (DE1) to
connect to the first active layer (ACT1). The first passi-
vation layer 113 is an insulating layer for protecting the
configuration under the first passivation layer 113, and
may be formed of a single layer or multiple layers of silicon
oxide (SiOx) or silicon nitride (SiNx), but is not limited
thereto.
[0071] A first source electrode (SE1) and a first drain
electrode (DE1) electrically connected to the first active
layer (ACT1) may be disposed on the first passivation
layer 113. The first drain electrode (DE1) may be con-
nected to the data line (DL), and the first source electrode
(SE1) may be connected to the second gate electrode
(GE2) of the second transistor (TR2). The first source
electrode (SE1) and the first drain electrode (DE1) may
be composed of a conductive material, for example, cop-
per (Cu), aluminum (Al), molybdenum (Mo), nickel (Ni),
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titanium (Ti), chromium (Cr), or an alloy thereof, but are
not limited thereto.
[0072] Meanwhile, in the embodiment, the first source
electrode (SE1) and the first drain electrode (DE1) are
described as being connected to the second gate elec-
trode (GE2) and the data line (DL), but depending on the
type of the transistor, the first source electrode (SE1)
may be connected to the data line (DL), and the first drain
electrode
[0073] (DE1) may be connected to the second gate
electrode (GE2) of the second transistor (TR2), but are
not limited thereto.
[0074] The first transistor (TR1) has a first gate elec-
trode (GE1) connected to a scan line (SL) and may be
turned on or off according to a scan signal. The first tran-
sistor (TR1) may transmit a data voltage to the second
gate electrode (GE2) of the second transistor (TR2)
based on the scan signal and may be referred to as a
switching transistor.
[0075] Meanwhile, a plurality of data lines (DL) and a
plurality of reference lines (RL) may be disposed on the
gate insulating layer 112 together with the first gate elec-
trode (GE1). The plurality of data lines (DL) and the ref-
erence lines (RL) may be formed using the same material
and the same process as the first gate electrode (GE1).
[0076] The plurality of data lines (DL) are lines that
transmit a data voltage to each of the plurality of sub-
pixels (SP). The plurality of data lines (DL) may transmit
the data voltage to the first transistor (TR1) of each of
the plurality of sub-pixels (SP). For example, the plurality
of data wires (DL) may be composed of a data wire (DL)
that transmits a data voltage to a red sub-pixel (SPR), a
data wire (DL) that transmits a data voltage to a green
sub-pixel (SPG), and a data wire (DL) that transmits a
data voltage to a blue sub-pixel (SPB).
[0077] The plurality of reference wirings (RL) are wir-
ings that transmit a reference voltage to each of the plu-
rality of sub-pixels (SP). The plurality of reference wirings
(RL) may transmit the reference voltage to the third tran-
sistor (TR3) of each of the plurality of sub-pixels (SP).
[0078] A second transistor (TR2) may be disposed in
each of the plurality of sub-pixels (SP). The second tran-
sistor (TR2) may include a second active layer (ACT2),
a second gate electrode (GE2), a second source elec-
trode (SE2), and a second drain electrode (DE2). The
second active layer (ACT2) may be disposed on the buff-
er layer 111. The second active layer (ACT2) may be
made of a semiconductor material such as an oxide sem-
iconductor, amorphous silicon, or polysilicon, but is not
limited thereto.
[0079] A gate insulating layer 112 may be disposed on
the second active layer (ACT2), and a second gate elec-
trode (GE2) may be disposed on the gate insulating layer
112. The second gate electrode (GE2) may be electrically
connected to the first source electrode (SE1) of the first
transistor (TR1). The second gate electrode (GE2) may
be composed of a conductive material, for example, cop-
per (Cu), aluminum (Al), molybdenum (Mo), nickel (Ni),

titanium (Ti), chromium (Cr), or an alloy thereof, but is
not limited thereto.
[0080] A first passivation layer 113 may be disposed
on the second gate electrode (GE2), and a second source
electrode (SE2) and a second drain electrode (DE2) may
be disposed on the first passivation layer 113. The sec-
ond source electrode (SE2) is electrically connected to
the second active layer (ACT2). The second drain elec-
trode (DE2) is electrically connected to the second active
layer (ACT2) and electrically connected to the high-po-
tential power wiring (VDD). The second drain electrode
(DE2) is disposed between the first layer (VDD1) and the
second layer (VDD2) of the high-potential power wiring
(VDD) and may be electrically connected to the high-
potential power wiring (VDD).
[0081] The second transistor (TR2) may be turned on
by a data voltage transmitted when the first transistor
(TR1) is turned on, since the second gate electrode (GE2)
is connected to the first source electrode (SE1) of the
first transistor (TR1). In addition, the second transistor
(TR2) that is turned on may transmit a driving current to
a light emitting device (LED) based on a high-potential
power voltage from a high-potential power line (VDD),
and thus may be referred to as a driving transistor.
[0082] A third transistor (TR3) may be disposed in each
of a plurality of sub-pixels (SP). The third transistor (TR3)
includes a third active layer (ACT3), a third gate electrode
(GE3), a third source electrode (SE3), and a third drain
electrode (DE3). The third active layer (ACT3) may be
disposed on a buffer layer 111. The third active layer
(ACT3) may be made of a semiconductor material such
as an oxide semiconductor, amorphous silicon, or poly-
silicon, but is not limited thereto.
[0083] A gate insulating layer 112 may be disposed on
a third active layer (ACT3), and a third gate electrode
(GE3) may be disposed on the gate insulating layer 112.
The third gate electrode (GE3) may be connected to a
scan line (SL), and the third transistor (TR3) may be
turned on or off by a scan signal. The third gate electrode
(GE3) may be composed of a conductive material, for
example, copper (Cu), aluminum (Al), molybdenum (Mo),
nickel (Ni), titanium (Ti), chromium (Cr), or an alloy there-
of, but is not limited thereto.
[0084] However, although the third gate electrode
(GE3) and the first gate electrode (GE1) are described
as being connected to the same scan line (SL), the third
gate electrode (GE3) may be connected to a different
scan line (SL) from the first gate electrode (GE1), and is
not limited thereto.
[0085] The first passivation layer 113 may be disposed
on the third gate electrode (GE3), and the third source
electrode (SE3) and the third drain electrode (DE3) may
be disposed on the first passivation layer 113. The third
source electrode (SE3) may be formed integrally with the
second source electrode (SE2), and may be electrically
connected to the third active layer (ACT3) and electrically
connected to the second source electrode (SE2) of the
second transistor (TR2). In addition, the third drain elec-
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trode (DE3) may be electrically connected to the refer-
ence wiring (RL).
[0086] The third transistor (TR3) electrically connected
to the second source electrode (SE2), the reference wir-
ing (RL), and the storage capacitor (ST) of the second
transistor (TR2) which is a driving transistor, may be re-
ferred to as a sensing transistor.
[0087] The storage capacitor (ST) may be disposed on
each of the plurality of sub-pixels (SP). The storage ca-
pacitor (ST) may include a first capacitor electrode (ST1)
and a second capacitor electrode (ST2). The storage ca-
pacitor (ST) is connected between the second gate elec-
trode (GE2) and the second source electrode (SE2) of
the second transistor (TR2), and may store a voltage to
maintain a constant voltage level of the gate electrode
of the second transistor (TR2) while the light emitting
device (LED) emits light.
[0088] The first capacitor electrode (ST1) may be
formed integrally with the second gate electrode (GE2)
of the second transistor (TR2). Accordingly, the first ca-
pacitor electrode (ST1) may be electrically connected to
the second gate electrode (GE2) of the second transistor
(TR2) and the first source electrode (SE1) of the first
transistor (TR1).
[0089] The second capacitor electrode (ST2) may be
disposed on the first capacitor electrode (ST1) with the
first passivation layer 113 interposed therebetween. The
second capacitor electrode (ST2) may be formed inte-
grally with the second source electrode (SE2) of the sec-
ond transistor (TR2) and the third source electrode (SE3)
of the third transistor (TR3). Accordingly, the second ca-
pacitor electrode (ST2) may be electrically connected to
the second transistor (TR2) and the third transistor (TR3).
[0090] Meanwhile, a plurality of scan lines (SL) may
be disposed on the first passivation layer 113 together
with the first source electrode (SE1), the first drain elec-
trode (DE1), the second source electrode (SE2), the sec-
ond drain electrode (DE2), the third source electrode
(SE3), the third drain electrode (DE3), and the second
capacitor electrode (ST2).
[0091] The plurality of scan lines (SL) are lines that
transmit scan signals to each of the plurality of sub-pixels
(SP). The plurality of scan lines (SL) may transmit scan
signals to the first transistor (TR1) of each of the plurality
of sub-pixels (SP). For example, each of the plurality of
scan lines (SL) extends in the row direction and may
transmit scan signals to the plurality of sub-pixels (SP)
disposed in the same row.
[0092] Next, a lower planarization layer 114 is dis-
posed on the plurality of scan lines (SL), the plurality of
reference lines (RL), the plurality of data lines (DL), the
first transistor (TR1), the second transistor (TR2), the
third transistor (TR3), and the storage capacitor (ST).
The lower planarization layer 114 may planarize the up-
per portion of the substrate 110 on which the plurality of
transistors are disposed. The lower planarization layer
114 may be composed of a single layer or multiple layers,
and may be made of, for example, an acrylic-based or-

ganic material, but is not limited thereto.
[0093] A second passivation layer 115 may be dis-
posed on the lower planarization layer 114. The second
passivation layer 115 is an insulating layer for protecting
the configuration under the second passivation layer 115
and improving the adhesion of the configuration formed
on the second passivation layer 115, and may be com-
posed of a single layer or multiple layers of silicon oxide
(SiOx) or silicon nitride (SiNx), but is not limited thereto.
[0094] A second layer (VDD2) of a high-potential pow-
er wiring (VDD), a plurality of assembly wirings 120, and
a connection electrode (CE) may be disposed on the sec-
ond passivation layer 115.
[0095] First, the plurality of assembly wirings 120 are
wirings that generate an electric field for aligning the plu-
rality of light emitting devices (LEDs) when manufactur-
ing the display device 100 and supply a low-potential
power voltage to the plurality of light emitting devices
(LEDs) when driving the display device 100. Accordingly,
the assembly wirings 120 may be referred to as low-po-
tential power wires. The plurality of assembly wirings 120
may be disposed in a column direction along the plurality
of sub-pixels (SP) disposed in the same line. The plurality
of assembly wirings 120 may be disposed to overlap the
plurality of sub-pixels (SP) disposed in the same column.
For example, one first assembly wiring 121 and one sec-
ond assembly wiring 122 may be disposed in a red sub-
pixel (SPR) disposed in the same column. A first assem-
bly wiring 121 and a second assembly wiring 122 may
be disposed in a green sub-pixel (SPG), and a first as-
sembly wiring 121 and a second assembly wiring 122
may be disposed in a blue sub-pixel (SPB).
[0096] The plurality of assembly wirings 120 may in-
clude a plurality of first assembly wirings 121 and a plu-
rality of second assembly wirings 122. When the display
device 100 is driven, the same low-potential voltage may
be applied as an alternating current to the plurality of first
assembly wirings 121 and the plurality of second assem-
bly wirings 122. The plurality of first assembly wirings
121 and the plurality of second assembly wirings 122
may be disposed to be spaced apart from each other. In
addition, in each of the plurality of sub-pixels (SP), one
first assembly wiring 121 and one second assembly wir-
ing 122 may be disposed adjacent to each other.
[0097] The plurality of first assembly wirings 121 and
the plurality of second assembly wirings 122 may include
a conductive material, for example, a material selected
from the group consisting of copper (Cu), molybdenum
(Mo), titanium (Ti), chromium (Cr), and combinations
thereof, but are not limited thereto.
[0098] The plurality of first assembly wirings 121 in-
clude a first conductive layer 121a and a first clad layer
121b. The first conductive layer 121a may be disposed
on the second passivation layer 115. The first clad layer
121b may be in contact with the first conductive layer
121a. For example, the first clad layer 121b may be dis-
posed to cover the upper surface and side surfaces of
the first conductive layer 121a. And the first conductive
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layer 121a may have a thickness thicker than the first
clad layer 121b.
[0099] The first clad layer 121b is made of a material
more resistant to corrosion than the first conductive layer
121a, and thus has a technical effect of minimizing a
short circuit defect caused by migration between the first
conductive layer 121a of the first assembly wiring 121
and the second conductive layer 122a of the second as-
sembly wiring 122 during the manufacturing of the display
device 100. For example, the first clad layer 121b may
be made of molybdenum (Mo), molybdenum titanium
(MoTi), etc., but is not limited thereto.
[0100] The plurality of second assembly wirings 122
may include a second conductive layer 122a and a sec-
ond clad layer 122b. The second conductive layer 122a
may be disposed to be spaced apart from the first con-
ductive layer 121a on the second passivation layer 115.
The second clad layer 122b may be in contact with the
second conductive layer 122a. For example, the second
clad layer 122b may be disposed to cover the upper sur-
face and side surfaces of the second conductive layer
122a. In addition, the second conductive layer 122a may
have a thickness that is thicker than the second clad layer
122b. At this time, the first conductive layer 121a of the
first assembly wiring 121 may include the same material
as the first conductive layer 122a of the second assembly
wiring 122, and the clad layer 121b of the first assembly
wiring 121 and the clad layer 122b of the second assem-
bly wiring 122 may include the same material.
[0101] In the past, the first assembly wiring and the
second assembly wiring were used as assembly elec-
trodes to self-assemble the light emitting device, and at
this time, the first assembly wiring and the second as-
sembly wiring were each formed using an exposure proc-
ess. However, in the case of the exposure process, the
first assembly wiring and the second assembly wiring
had to be disposed at a certain distance or more due to
the overlay margin of the exposure device, and accord-
ingly, due to the limitation of the separation distance, the
gap between the first assembly wiring and the second
assembly wiring widened, and the size of the opening
where the light emitting device is disposed became larg-
er. For example, when the first assembly wiring and the
second assembly wiring are disposed on different layers
with different metals, the limitation of the separation dis-
tance is about 6 pm, and when the first assembly wiring
and the second assembly wiring are disposed on the
same layer with the same metal, the limitation of the sep-
aration distance occurred at about 8 pm. Therefore, when
self-assembling a light emitting device using the first as-
sembly wiring and the second assembly wiring, the size
of the opening where the light emitting device is placed
increases due to the distance between the first assembly
wiring and the second assembly wiring, so there was a
problem that the light emitting device was detached or
did not make contact with the assembly electrode.
[0102] Accordingly, in the display device 100 accord-
ing to the embodiment, the distance between the first

assembly wiring 121 and the second assembly wiring
122 may be narrowed by adding a structure 125 that is
in contact with the second assembly wiring 122 and has
a reverse taper shape.
[0103] Specifically, in order to narrow the distance be-
tween the first assembly wiring 121 and the second as-
sembly wiring 122 according to the embodiment, the con-
ductive layer 121a of the first assembly wiring 121 and
the conductive layer 122a of the second assembly wiring
122 are disposed on the same layer and spaced apart
from each other. Then, the structure 125 may be dis-
posed to cover a part of the upper surface of the second
conductive layer 122a of the second assembly wiring
122. The structure 125 may be made of an inorganic
material or an organic material, and may include, for ex-
ample, silicon oxide (SiOx) or silicon nitride (SiNx), but
is not limited thereto. At this time, a first conductive layer
121a of a first assembly wiring 121 may be disposed on
one side of the structure 125, and a second conductive
layer 122a of a second assembly wiring 122 may be dis-
posed on the other side.
[0104] Next, one clad layer may be deposited to cover
all of the first conductive layer 121a, the second conduc-
tive layer 122a, and the structure 125. At this time, since
the width of the upper cross-section of the structure 125
covering a part of the upper surface of the second con-
ductive layer 122a is wider than the width of the lower
cross-section, the one clad layer may be separated into
a first clad layer 121b covering the upper surface and
side surface of the first conductive layer 121a on one
side of the structure 125 and a second clad layer 122b
covering the upper surface and side surface of the struc-
ture 125 covering the upper surface and side surface of
the second conductive layer 122a on the other side of
the structure 125 and a part of the upper surface of the
second conductive layer 122a. Accordingly, regardless
of the overlay margin of the exposure device, the first
assembly wiring 121 and the second assembly wiring
122 are separated from the structure 125 having a re-
verse taper shape, so that the separation distance be-
tween the first assembly wiring 121 and the second as-
sembly wiring 122 may be reduced, and the size of the
first opening 117a may be reduced.
[0105] In addition, a second layer (VDD2) of the high-
potential power wiring (VDD) may be disposed on the
second passivation layer 115. The second layer (VDD2)
may extend in the column direction between each of the
plurality of sub-pixels (SP) and may overlap the first layer
(VDD1). The first layer (VDD1) and the second layer
(VDD2) may be electrically connected through a contact
hole formed in the insulating layers formed between the
first layer (VDD1) and the second layer (VDD2). The sec-
ond layer (VDD2) may be formed of the same material
and through the same process as the first assembly wir-
ing 121 and the second assembly wiring 122, but is not
limited thereto.
[0106] A connection electrode (CE) may be disposed
on each of a plurality of sub-pixels (SP). The connection
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electrode (CE) is electrically connected to a second ca-
pacitor electrode (ST2) and a second source electrode
(SE2) of a second transistor (TR2) through a contact hole
formed in a second passivation layer 115. The connec-
tion electrode (CE) is an electrode for electrically con-
necting a light emitting device (LED) and a second tran-
sistor (TR2) which is a driving transistor, and includes a
first connection layer (CE1) and a second connection lay-
er (CE2). For example, the first connection layer (CE1)
may be formed of the same material as the first conduc-
tive layer 121a of the first assembly wiring 121 and the
second conductive layer 122a of the second assembly
wiring 122 in the same layer, and the second connection
layer (CE2) may be formed of the same material as the
first clad layer 121b and the second clad layer 122b in
the same layer.
[0107] Next, a planarization layer 117 may be placed
on the first assembly wiring 121 and the second assembly
wiring 122. The planarization layer 117 may be config-
ured as a single layer or multiple layers, and for example,
for convenience of the process, the planarization layer
117 may be configured as a multiple layer including a
first planarization layer 117-1 and a second planarization
layer 117-2 on the first planarization layer 117-1. The
planarization layer 117 may be made of an acrylic-based
organic material, but is not limited thereto.
[0108] Meanwhile, the planarization layer 117 may in-
clude a plurality of first openings 117a in which each of
a plurality of light emitting devices (LEDs) is mounted,
and a plurality of second openings 117b that expose each
of a plurality of connection electrodes (CEs).
[0109] A plurality of first openings 117a may be dis-
posed in each of the plurality of sub-pixels (SP). At this
time, one or more first openings 117a may be disposed
in one sub-pixel (SP). For example, one first opening
117a may be disposed in one sub-pixel (SP), or two first
openings 117a may be disposed.
[0110] The plurality of first openings 117a are portions
into which a plurality of light emitting devices (LEDs) are
inserted, and may also be referred to as pockets. The
plurality of first openings 117a may be formed to overlap
a plurality of assembly wirings 120. For example, one
first opening 117a may overlap a first assembly wiring
121 and a second assembly wiring 122 that are disposed
adjacent to each other in one sub-pixel (SP). The area
where the second assembly wiring 122 and the first open-
ing 117a overlap may be wider than the area where the
first assembly wiring 121 and the first opening 117a over-
lap.
[0111] A plurality of second openings 117b may be dis-
posed in a plurality of sub-pixels (SP). The plurality of
second openings 117b are portions that expose the con-
nection electrodes (CE) of each of the plurality of sub-
pixels (SP). The connection electrodes (CE) under the
second planarization layer 117 are exposed in the plu-
rality of second openings 117b, and may be electrically
connected to the light emitting device (LED), and may
transmit the driving current from the second transistor

(TR2) to the light emitting device (LED). At this time, the
third passivation layer 116 may have a contact hole in
an area overlapping the second openings 117b, and the
connection electrodes (CE) may be exposed from the
second planarization layer 117 and the third passivation
layer 116.
[0112] Meanwhile, a third passivation layer 116 may
be further included between the first assembly wiring 121
and the light emitting device (LED) inserted into the first
opening 117a. At this time, the second assembly wiring
122 may be exposed from the third passivation layer 116
in the opening 117a. The third passivation layer 116 is
an insulating layer for protecting the configuration under
the third passivation layer 116, and may also be referred
to as an insulating layer. The third passivation layer 116
may be composed of a single layer or multiple layers of
silicon oxide (SiOx) or silicon nitride (SiNx), but is not
limited thereto.
[0113] In addition, the third passivation layer 116 is dis-
posed to cover the first assembly wiring 121 and is not
disposed on the second assembly wiring 122, so as to
offset the step difference between the first assembly wir-
ing 121 and the second assembly wiring 122 caused by
the structure 125. That is, the upper surface of the third
passivation layer 166 may be disposed on the same
plane as the upper surface of the second assembly wiring
122, and accordingly, the lower portion of the first opening
117a where the light emitting device (LED) is disposed
becomes flat, so that the assembly of the light emitting
device (LED) may be more advantageous. In addition,
the third passivation layer 116 may function as an insu-
lating layer to prevent a short circuit defect due to migra-
tion between the first assembly wiring 121 and the second
assembly wiring 122 during the manufacturing of the dis-
play device 100 which will be described later with refer-
ence to FIGS. 4A to 4F.
[0114] A plurality of light emitting devices (LEDs) may
be disposed in a plurality of first openings 117a of the
planarization layer 117. The plurality of light emitting de-
vices (LEDs) are light emitting devices (LEDs) that emit
light by current. The plurality of light emitting devices
(LEDs) may include light emitting devices (LEDs) that
emit red light, green light, blue light, etc., and a combi-
nation of these may implement various colors of light in-
cluding white. For example, the light emitting devices
(LEDs) may be, but are not limited to, LEDs (Light Emit-
ting Diodes) or micro LEDs.
[0115] Hereinafter, it will be described assuming that
the plurality of light emitting devices (LEDs) include a red
light emitting device 130 disposed in a red sub-pixel
(SPR), a green light emitting device 140 disposed in a
green sub-pixel (SPG), and a blue light emitting device
150 disposed in a blue sub-pixel (SPB). However, the
plurality of light emitting devices (LEDs) are composed
of light emitting devices (LEDs) that emit light of the same
color, and images of various colors may be displayed by
using a separate light conversion member that converts
light from the plurality of light emitting devices (LEDs)
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into light of a different color, but is not limited thereto.
[0116] The plurality of light emitting devices (LEDs) in-
clude a red light emitting device 130 disposed in a red
sub-pixel (SPR), a green light emitting device 140 dis-
posed in a green sub-pixel (SPG), and a blue light emit-
ting device 150 disposed in a blue sub-pixel (SPB). Each
of the red-light emitting device 130, the green light emit-
ting device 140, and the blue light emitting device 150
may include a first semiconductor layer, a second sem-
iconductor layer, a first electrode, and a second electrode
in common. In addition, the red-light emitting device 130
may include a light emitting layer that emits red light, the
green light emitting device 140 may include a light emit-
ting layer that emits green light, and the blue light emitting
device 150 may include a light emitting layer that emits
blue light. For convenience of explanation, the following
description will be made by exemplifying a case where
the light emitting device (LED) is a red light emitting de-
vice 130 disposed in a red sub-pixel (SPR), but is not
limited thereto.
[0117] Referring to FIG. 3, a second semiconductor
layer 133 may be disposed on a first semiconductor layer
217 in a red-light emitting device 130 disposed in a red
sub-pixel (SPR). The first semiconductor layer 217 and
the second semiconductor layer 133 may be layers
formed by doping a specific material with n-type and p-
type impurities. For example, the first semiconductor lay-
er 217 and the second semiconductor layer 133 may in-
clude an AlInGaP-based semiconductor layer, and may
be a layer in which a p-type or n-type impurity is doped
in a material such as indium aluminum phosphide (InAlP),
gallium arsenide (GaAs), or the like. In addition, the p-
type impurity may be magnesium (Mg), zinc (Zn), beryl-
lium (Be), or the like, and the n-type impurity may be
silicon (Si), germanium (Ge), tin (Sn), or the like, but is
not limited thereto.
[0118] A light emitting layer 132 that emits red light
may be placed between the first semiconductor layer 217
and the second semiconductor layer 133. The light emit-
ting layer 132 may receive holes and electrons from the
first semiconductor layer 217 and the second semicon-
ductor layer 133 to emit light. The light emitting layer 132
may be formed of a single layer or a multi-quantum well
(MQW) structure.
[0119] The light emitting layer 132 may convert the in-
jected electric energy into light having a specific wave-
length within a range of about 570 nm to about 630 nm.
The change in the specific wavelength is determined by
the size of the band gap of the light-emitting diode, and
the size of the band gap may be controlled by changing
the composition ratio of Al and Ga. For example, the
wavelength becomes shorter as the composition ratio of
Al increases.
[0120] The first electrode 134 may be placed on the
lower surface of the first semiconductor layer 217, and
the second electrode 135 may be placed on the upper
surface of the second semiconductor layer 133. The first
electrode 134 is an electrode bonded to the second as-

sembly wiring 122 exposed in the first opening 117a, and
the second electrode 135 is an electrode that electrically
connects the pixel electrode (PE) described later and the
second semiconductor layer 133. The first electrode 134
and the second electrode 135 may be formed of a con-
ductive material.
[0121] At this time, the first electrode 134 may be
formed of a eutectic metal in order to bond the first elec-
trode 134 to the second assembly wiring 122. For exam-
ple, the first electrode 134 may be formed of tin (Sn),
indium (In), zinc (Zn), lead (Pb), nickel (Ni), gold (Au),
platinum (Pt), copper (Cu), etc., but is not limited thereto.
[0122] In addition, both the green light emitting device
140 and the blue light emitting device 150 may be formed
with the same structure as the red light emitting device
130. For example, a green light emitting device 140 may
be formed of a first electrode, a first semiconductor layer
on the first electrode, a green light emitting layer on the
first semiconductor layer, a second semiconductor layer
on the green light emitting layer, and a second electrode
on the second semiconductor layer, and a blue light emit-
ting device may also be formed of a structure in which a
first electrode, a first semiconductor layer, a blue light
emitting layer, a second semiconductor layer, and a sec-
ond electrode are sequentially laminated.
[0123] Meanwhile, although not shown in the drawing,
an insulating layer may be disposed to surround a portion
of each of the plurality of light emitting devices 130. Spe-
cifically, the insulating layer may cover at least a side
surface of the light emitting device 130 among the outer
surfaces of the plurality of light emitting devices 130. By
forming an insulating layer on the light emitting device
130, the light emitting device 130 may be protected, and
electrical shorts between the first semiconductor layer
217 and the second semiconductor layer 133 may be
prevented when the first electrode 134 and the second
electrode 135 are formed.
[0124] Next, an upper planarization layer 118 may be
disposed on the plurality of light emitting devices 130.
The upper planarization layer 118 may planarize the up-
per portion of the substrate 110 on which a plurality of
light emitting devices 130 are disposed, and the plurality
of light emitting devices 130 may be stably fixed in the
first opening 117a by the upper planarization layer 118.
The upper planarization layer 118 may be composed of
a single layer or multiple layers, and may be made of, for
example, an acrylic-based organic material, but is not
limited thereto.
[0125] A pixel electrode (PE) may be disposed on the
upper planarization layer 118. The pixel electrode (PE)
is an electrode for electrically connecting a plurality of
light emitting devices 130 and a connection electrode
(CE). The pixel electrode (PE) may be electrically con-
nected to the light emitting device 130 of the first opening
117a and the connection electrode (CE) of the second
opening 117b through a contact hole formed in the upper
planarization layer 118. Accordingly, the second elec-
trode 135, the connection electrode (CE) and the second
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transistor (TR2) of the light emitting device 130 may be
electrically connected through the pixel electrode (PE).
[0126] A third layer (VDD3) of the high-potential power
wiring (VDD) may be disposed on the upper planarization
layer 118. The third layer (VDD3) may electrically con-
nect the first layer (VDD1) and the second layer (VDD2)
disposed in different columns. For example, the third lay-
er (VDD3) may extend in the row direction between the
plurality of sub-pixels (SP) and electrically connect the
plurality of second layers (VDD2) of high-potential power
lines (VDD) extending in the column direction to each
other. In addition, since the plurality of high-potential
power lines (VDD) are connected in a mesh form through
the third layer (VDD3), there is a technical effect that a
voltage drop phenomenon may be reduced.
[0127] A black matrix (BM) is disposed on the upper
planarization layer 118. The black matrix (BM) may be
disposed between a plurality of sub-pixels (SP) on the
upper planarization layer 118. The black matrix (BM) may
reduce color mixing between the plurality of sub-pixels
(SP). The black matrix (BM) may be made of an opaque
material, for example, black resin, but is not limited there-
to.
[0128] A protective layer 119 is disposed on the pixel
electrode (PE), the upper planarization layer 118, and
the black matrix (BM). The protective layer 119 is a layer
for protecting a configuration under the protective layer
119, and may be made of a single layer or multiple layers
of a light-transmitting epoxy, silicon oxide (SiOx), or sil-
icon nitride (SiNx), but is not limited thereto.
[0129] Meanwhile, in the first opening 117a, the plu-
rality of first assembly wirings 121 are spaced apart from
the plurality of light emitting devices 130, and only the
plurality of second assembly wirings 122 may contact the
plurality of light emitting devices 130. In order to prevent
a defect that occurs when the plurality of light emitting
devices 130 are in contact with both the plurality of first
assembly wirings 121 and the plurality of second assem-
bly wirings 122 during the manufacturing process of the
display device 100, a third passivation layer 116 is formed
on the plurality of first assembly wirings 121, and the
plurality of light emitting devices 130 may be contacted
only with the plurality of second assembly wirings 122.
[0130] Hereinafter, a method for manufacturing a dis-
play device 100 according to an embodiment will be de-
scribed in detail with reference to FIGS. 4A to 4F.
[0131] FIGS. 4A to 4F are process diagrams for ex-
plaining a method of manufacturing a display device ac-
cording to an embodiment. FIGS. 4A and 4B are process
diagrams for explaining a process of self-assembling a
plurality of light emitting devices (LEDs) into a first open-
ing 117a. FIG. 4C is a schematic plan view of a mother
substrate 10 used for self-assembly of a plurality of light
emitting devices (LEDs). FIG. 4D is a drawing schemat-
ically showing an electrical connection relationship be-
tween a plurality of assembly wirings 120 and an assem-
bly pad (PD). FIG. 4E is a schematic plan view of a plu-
rality of substrates 110 formed by scribing a mother sub-

strate 10 after self-assembly of a plurality of light emitting
devices (LEDs) is completed. FIG. 4F is a schematic
cross-sectional view of an area X of FIG. 4E.
[0132] Referring to FIG. 4A, a light emitting device
(LED) is introduced into a chamber (CB) filled with a fluid
(WT). The fluid (WT) may include water, etc., and the
chamber (CB) filled with the fluid (WT) may have an open
top shape.
[0133] Next, the mother substrate 10 may be posi-
tioned on the chamber (CB) filled with light emitting de-
vices (LEDs). The mother substrate 10 is a substrate
composed of a plurality of substrates 110 that form the
display device 100, and when self-assembling a plurality
of light emitting devices (LEDs), a mother substrate 10
formed with a plurality of assembly wirings 120 and a
planarization layer 117 may be used.
[0134] Then, the mother substrate 10 formed with the
first assembly wiring 121, the second assembly wiring
122, and the planarization layer 117 is positioned on the
chamber (CB) or introduced into the chamber (CB). At
this time, the mother substrate 10 may be positioned so
that the first opening 117a of the planarization layer 117
and the fluid (WT) face each other.
[0135] Next, a magnet (MG) may be positioned on the
mother substrate 10. The light emitting devices (LEDs)
that sink or float on the bottom of the chamber (CB) may
move toward the mother substrate 10 by the magnetic
force of the magnet (MG).
[0136] At this time, the light emitting devices (LEDs)
may include a magnetic material to move by the magnetic
field. For example, the first electrode 134 or the second
electrode 135 of the light emitting devices (LEDs) may
include a ferromagnetic material such as iron, cobalt, or
nickel.
[0137] Next, the light emitting devices (LEDs) that have
moved toward the planarization layer 117 by the magnet
(MG) may be self-assembled into the first opening 117a
by the electric field formed by the first assembly wiring
121 and the second assembly wiring 122.
[0138] An alternating voltage may be applied to the
plurality of first assembly wirings 121 and the plurality of
second assembly wirings 122 to form an electric field.
The light emitting device (LED) may be dielectrically po-
larized by this electric field to have polarity. In addition,
the dielectrically polarized light emitting device (LED)
may be moved or fixed in a specific direction by dielec-
trophoresis (DEP), that is, by the electric field. Therefore,
the plurality of light emitting devices (LED) may be fixed
in the first opening 117a of the planarization layer 117
by using dielectrophoresis.
[0139] Next, the mother substrate 10 may be flipped
180° while the light emitting device (LED) is fixed in the
first opening 117a by using the electric fields of the plu-
rality of first assembly wirings 121 and the plurality of
second assembly wirings 122. If the mother substrate 10
is turned over without applying voltage to the plurality of
first assembly wirings 121 and the plurality of second
assembly wirings 122, the plurality of light emitting de-
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vices (LEDs) may fall out within the first opening 117a.
Therefore, the mother substrate 10 may be turned over
while applying voltage to the plurality of first assembly
wirings 121 and the plurality of second assembly wirings
122, and subsequent processes may be performed.
[0140] Then, while the first electrode 134 of the light
emitting device (LED) is positioned on the second as-
sembly wiring 122, heat and pressure may be applied to
the light emitting device (LED) to bond the light emitting
device (LED) to the second assembly wiring 122. For
example, the first electrode 134 of the light emitting de-
vice (LED) may be bonded to the second assembly wiring
122 through eutectic bonding. Eutectic bonding is a bond-
ing method using thermal compression at high temper-
atures, and is one of the bonding processes that is very
strong and highly reliable. The eutectic bonding method
not only realizes high bonding strength, but also has the
advantage of not requiring a separate adhesive to be
applied from the outside. However, the bonding method
of multiple light emitting devices (LEDs) may be config-
ured in various ways other than eutectic bonding, and is
not limited thereto.
[0141] Meanwhile, different voltages are applied to the
plurality of first assembly wirings 121 and the plurality of
second assembly wirings 122 when manufacturing the
display device 100, but the same voltage is applied when
the display device 100 is driven. To this end, when man-
ufacturing the display device 100, the plurality of first as-
sembly wirings 121 and the plurality of second assembly
wirings 122 are connected to different assembly pads
(PD), so that different voltages may be applied.
[0142] In this regard, referring to FIG. 4C, when man-
ufacturing a display device 100, in the state of a mother
substrate 10, assembly wiring 120 on a plurality of sub-
strates 110 may be connected to assembly pads (PD)
on the outside of a plurality of substrates 110. Specifical-
ly, a plurality of assembly pads (PD) and a plurality of
assembly wiring connection parts (PL) may be disposed
on a mother substrate 10 together with a plurality of sub-
strates 110 forming a display device 100.
[0143] The plurality of assembly pads (PD) are pads
for applying voltage to the plurality of assembly wirings
120 and may be electrically connected to a plurality of
assembly wirings 120 disposed on each of the plurality
of substrates 110 forming the mother substrate 10. A
plurality of assembly pads (PD) may be formed on the
outer side of the substrate 110 of the display device 100
on the main substrate 10, and may be separated from
the substrate 110 of the display device 100 when the
manufacturing process of the display device 100 is com-
pleted. For example, when two substrates 110 are
formed on the main substrate 10, a plurality of first as-
sembly wirings 121 disposed on each substrate 110 may
be connected to one assembly pad (PD), and a plurality
of second assembly wirings 122 may be connected to
another assembly pad (PD).
[0144] Therefore, after positioning the mother sub-
strate 10 in the chamber (CB) in which a plurality of light

emitting devices (LEDs) are inserted, an AC voltage may
be applied to a plurality of assembly wirings 120 through
a plurality of assembly pads (PD) to form an electric field,
and the plurality of light emitting devices (LEDs) may be
easily self-assembled into the first opening 117a of the
planarization layer 117.
[0145] Meanwhile, in the case of self-assembling a plu-
rality of light emitting devices (LEDs) for each of a plurality
of sub-pixels (SP), a plurality of assembly wirings 120
disposed in a plurality of red sub-pixels (SPR), a plurality
of assembly wirings 120 disposed in a plurality of green
sub-pixels (SPG), and a plurality of assembly wirings 120
disposed in a plurality of blue sub-pixels (SPB) may be
connected to different assembly pads (PD).
[0146] In this case, the plurality of assembly pads (PD)
may include a first assembly pad (PD1), a second as-
sembly pad (PD2), a third assembly pad (PD3), a fourth
assembly pad (PD4), a fifth assembly pad (PD5), and a
sixth assembly pad (PD6).
[0147] The first assembly pad (PD1) is a pad for ap-
plying voltage to a plurality of first assembly wirings 121
disposed in a plurality of red sub-pixels (SPR) on the
mother substrate 10. The fourth assembly pad (PD4) is
a pad for applying voltage to a plurality of second assem-
bly wirings 122 disposed in a plurality of red sub-pixels
(SPR) on the mother substrate 10.
[0148] The second assembly pad (PD2) is a pad for
applying voltage to a plurality of first assembly wirings
121 disposed in a plurality of green sub-pixels (SPG) on
the mother substrate 10. The fifth assembly pad (PD5)
is a pad for applying voltage to a plurality of second as-
sembly wirings 122 disposed in a plurality of green sub-
pixels (SPG) on the mother substrate 10.
[0149] The third assembly pad (PD3) is a pad for ap-
plying voltage to a plurality of first assembly wirings 121
disposed in a plurality of blue sub-pixels (SPBs) on the
mother substrate 10. The sixth assembly pad (PD6) is a
pad for applying voltage to a plurality of second assembly
wirings 122 disposed in a plurality of blue sub-pixels
(SPBs) on the mother substrate 10.
[0150] Through these multiple assembly pads (PD),
light emitting devices (LEDs) may be selectively self-as-
sembled only to specific sub-pixels (SPs) among multiple
sub-pixels (SPs). For example, when self-assembling
light emitting devices (LEDs) only to multiple red sub-
pixels (SPRs), voltage may be applied only to multiple
first assembly wirings 121 and multiple second assembly
wirings 122 disposed in multiple red sub-pixels (SPRs)
through the first assembly pad (PD1) and the fourth as-
sembly pad (PD4).
[0151] The assembly wiring connection part (PL) is a
wire that connects multiple assembly wirings 120 on each
substrate 110 and multiple assembly pads (PDs). One
end of the assembly wiring connection part (PL) is con-
nected to multiple assembly pads (PDs), and the other
end extends onto multiple substrates 110 to be electri-
cally connected to multiple first assembly wirings 121 and
multiple second assembly wirings 122. The assembly
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wiring connector (PL) includes a first connector (PL1), a
second connector (PL2), a third connector (PL3), a fourth
connector (PL4), a fifth connector (PL5), and a sixth con-
nector (PL6).
[0152] The first connecting portion (PL1) is a wiring
that electrically connects the first assembly wiring 121
disposed in the plurality of red sub-pixels (SPR) on the
mother substrate 10 and the first assembly pad (PD1).
The fourth connecting portion (PL4) is a wiring that elec-
trically connects the second assembly wiring 122 dis-
posed in the plurality of red sub-pixels (SPR) on the moth-
er substrate 10 and the fourth assembly pad (PD4). For
example, the first connecting portion (PL1) may be elec-
trically connected to the plurality of first assembly wirings
121 disposed in the red sub-pixels (SPR) of each of the
plurality of substrates 110 by extending the other end to
each of the plurality of substrates 110. For example, the
fourth connecting portion (PL4) may be electrically con-
nected to the plurality of second assembly wirings 122
disposed in the red sub-pixels (SPR) of each of the plu-
rality of substrates 110 by extending the other end to
each of the plurality of substrates 110.
[0153] The second connection part (PL2) is a wiring
that electrically connects the first assembly wiring 121
disposed on a plurality of green sub-pixels (SPG) on the
mother substrate 10 and the second assembly pad
(PD2). The fifth connection part (PL5) is a wiring that
electrically connects the second assembly wiring 122 dis-
posed on a plurality of green sub-pixels (SPG) on the
mother substrate 10 and the fifth assembly pad (PD5).
[0154] The third connection part (PL3) is a wiring that
electrically connects the first assembly wiring 121 dis-
posed on a plurality of blue sub-pixels (SPBs) on the
mother substrate 10 and the third assembly pad (PD3).
The sixth connection part (PL6) is a wiring that electrically
connects the second assembly wiring 122 disposed on
a plurality of blue sub-pixels (SPBs) on the mother sub-
strate 10 and the sixth assembly pad (PD6).
[0155] At this time, the plurality of first assembly wirings
121 disposed on one substrate 110 are connected as
one, and the plurality of second assembly wirings 122
are also connected as one, so that the plurality of first
assembly wirings 121 and the plurality of second assem-
bly wirings 122 may be easily connected to the assembly
wiring connection part (PL).
[0156] For example, referring to FIG. 4D, first assembly
wirings 121 disposed in a plurality of red sub-pixels (SPR)
on one substrate 110 may be connected as one through
link wirings (LL) in a non-display area (NA) of the sub-
strate 110, and second assembly wirings 122 disposed
in a plurality of red sub-pixels (SPR) may also be con-
nected as one through link wirings (LL) in a non-display
area (NA) of the substrate 110. In this case, instead of
individually connecting each of the plurality of first as-
sembly wirings 121 and the plurality of second assembly
wirings 122 disposed on one substrate 110 to the assem-
bly wiring connection part (PL), the link wiring (LL) con-
necting each of the plurality of first assembly wirings 121

and the plurality of second assembly wirings 122 to one
in the non-display area (NA) is connected to the assembly
wiring connection part (PL), so that a voltage for self-
assembly of the light emitting device (LED) may be easily
applied to the plurality of first assembly wirings 121 and
the plurality of second assembly wirings 122.
[0157] Meanwhile, the assembly wiring connection
part (PL) may be formed of the same material and the
same process as the plurality of assembly wirings 120,
or may be formed of different materials and processes.
In addition, the assembly wiring connection part (PL) may
have a single-layer structure or a multi-layer structure,
but is not limited thereto.
[0158] In addition, the assembly wiring connection part
(PL) and the assembly pad (PD) illustrated in FIG. 4C
and FIG. 4D are exemplary, and may vary depending on
the arrangement and shape of the assembly wiring con-
nection part (PL) and the assembly pad (PD), the number
of times or order of the self-assembly process, and the
design of the plurality of sub-pixels (SP).
[0159] Next, referring to FIG. 4E and FIG. 4F, after the
self-assembly process of the plurality of light emitting de-
vices (LEDs) is completed, the mother substrate 10 may
be cut along the scribing line (SCL) to separate into a
plurality of substrates 110. In addition, when scribing the
mother substrate 10, a part of the assembly wiring con-
nection part (PL) connecting the plurality of assembly
wirings 120 and the plurality of assembly pads (PD) at
the edge of the substrate 110 may be cut. Accordingly,
the cut surface of the assembly wiring connection part
(PL) may be confirmed on the cut surface of the substrate
110.
[0160] For example, in the X region of FIG. 4E, a cross-
section of a substrate 110, a cross-section of a plurality
of insulating layers (IL) disposed to form a driving circuit
or a plurality of wires on the substrate 110, and a cross-
section of an assembly wiring connection part (PL) dis-
posed between a plurality of insulating layers (IL) may
be confirmed. A cross-section of a first connection part
(PL1) connecting a first assembly wiring part 121 of a
plurality of red sub-pixels (SPR) between a plurality of
insulating layers (IL), a second connection part (PL2)
connecting a first assembly wiring part 121 of a plurality
of green sub-pixels (SPG), and a third connection part
(PL3) connecting a first assembly wiring part 121 of a
plurality of blue sub-pixels (SPB) may be confirmed.
[0161] Meanwhile, after the mother substrate 10 is
scribed and separated into a plurality of substrates 110,
the same voltage may be easily applied to the plurality
of first assembly wirings 121 and the plurality of second
assembly wirings 122 through the link wire (LL) that con-
nects the plurality of first assembly wirings 121 into one
and the link wire (LL) that connects the plurality of second
assembly wirings 122 into one. For example, when the
display device 100 is driven, voltage may be applied to
the plurality of first assembly wirings 121 and the plurality
of second assembly wirings 122 by connecting the drive
IC to the link wire (LL) that connects each of the plurality
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of first assembly wirings 121 and the plurality of second
assembly wirings 122 into one in the non-display area
(NA).
[0162] In the display device 100 according to the em-
bodiment, at least some of the plurality of assembly wir-
ings 120 for self-assembly of the plurality of light emitting
devices (LEDs) may be utilized as wires for applying a
low-potential power voltage to the plurality of light emit-
ting devices (LEDs). When manufacturing the display de-
vice 100, a magnetic field may be used to move the plu-
rality of light emitting devices (LEDs) floating in a fluid
(WT) adjacent to the mother substrate 10. Then, different
voltages may be applied to the plurality of first assembly
wirings 121 and the plurality of second assembly wirings
122 to form an electric field, and the plurality of light emit-
ting devices (LEDs) may be self-assembled within the
plurality of first openings 117a by the electric field. At this
time, instead of forming a separate wire for supplying a
low voltage and connecting it to a plurality of self-assem-
bled light emitting devices (LEDs), a first electrode 134
of a light emitting device (LED) is bonded to a second
assembly wiring 122 partially exposed within the first
opening 117a, so that when the display device 100 is
driven, the plurality of assembly wirings 120 may be used
as wires for supplying a low voltage to the plurality of light
emitting devices (LEDs).
[0163] Therefore, in the display device 100 according
to the embodiment, there is a technical effect that the
plurality of assembly wirings 120 may be used not only
as self-assembly of the plurality of light emitting devices
(LEDs) but also as wiring for driving the plurality of light
emitting devices (LEDs).
[0164] In the display device 100 according to the em-
bodiment, the plurality of assembly wirings 120 may re-
duce corrosion or short-circuit defects of the plurality of
assembly wirings 120 by including a clad layer. The plu-
rality of first assembly wirings 121 are formed of a first
conductive layer 121a and a first clad layer 121b that
surrounds the first conductive layer 121a and is more
resistant to corrosion than the first conductive layer 121a,
and the plurality of second assembly wirings 122 are
formed of a second conductive layer 122a and a second
clad layer 122b that surrounds the second conductive
layer 122a and is more resistant to corrosion than the
second conductive layer 122a. When manufacturing a
display device 100, a plurality of light emitting devices
(LEDs) may be self-assembled by positioning a base
substrate 10 on which a plurality of assembly wirings 120
are formed within a fluid (WT).
[0165] In this case, the first conductive layer 121a
and/or the second conductive layer 122a may be ex-
posed in the fluid (WT) which may cause corrosion of the
assembly wiring 120, and a short circuit defect may occur
as a result. Therefore, the second conductive layer 122a
of the plurality of second assembly wirings 122 may be
wrapped with the second passivation layer 115 and the
second clad layer 122b, and the first conductive layer
121a of the plurality of first assembly wirings 121 may be

wrapped with the third passivation layer 116 and the first
clad layer 121b. Accordingly, the plurality of assembly
wirings 120 are formed with a structure including the first
clad layer 121b and the second clad layer 122b, thereby
providing a technical effect of preventing corrosion of the
plurality of assembly wirings 120 and improving reliability.
[0166] FIG. 5 is a cross-sectional view of a display de-
vice according to the second embodiment. The second
embodiment of FIG. 5 may adopt the features of the first
embodiment. For example, the second embodiment has
a technical effect of improving the assembly force of the
light emitting device 130 by narrowing the gap between
the first assembly wiring 121 and the second assembly
wiring 122 by adding a structure 125 that is in contact
with the second assembly wiring 122 and has a reverse
taper shape. Hereinafter, the planarization layer 217 will
be mainly described.
[0167] Referring to FIG. 5, the planarization layer 217
may include a first planarization layer 217-1 disposed to
surround the side of the light emitting device 130 and
having a reverse tapered shape, a second planarization
layer 217-2 disposed on the first planarization layer 217-1
to surround the side of the light emitting device 130 and
having a regular tapered shape, and a third planarization
layer 217-3 disposed on the second planarization layer
217-2 to surround the side of the light emitting device
130 and having a regular tapered shape. At this time, the
end of the upper surface of the first planarization layer
217-1 may be in contact with the end of the lower surface
of the second planarization layer 217-2, and the end of
the upper surface of the second planarization layer 217-2
may be in contact with the end of the lower surface of
the third planarization layer 217-3.
[0168] When forming an opening in the planarization
layer to assemble a light emitting device, a residual film
may exist at the lowest part of the planarization layer and
may exist in the opening which may increase the assem-
bly defect rate of the light emitting device when the light
emitting device is self-assembled. For example, a tilt de-
fect may occur in which the light emitting device is mount-
ed on the planarization layer due to the residual film in
the opening.
[0169] Accordingly, in the display device (200) accord-
ing to the second embodiment, the first planarization lay-
er 217-1 disposed at the lowermost end of the planari-
zation layer 217 is formed in a reverse taper shape, there-
by preventing the problem of a residual film being gen-
erated on the first planarization layer 217-1 and existing
in the opening. Accordingly, there is a technical effect of
reducing the assembly failure rate due to tilt failure of the
light emitting device 130 when the light emitting device
130 is self-assembled within the planarization layer 217.
[0170] FIG. 6 is a cross-sectional view of a display de-
vice according to the third embodiment. The third em-
bodiment of FIG. 6 may adopt the features of the first and
second embodiments. For example, the third embodi-
ment has a technical effect of reducing assembly defects
due to tilt defects of the light emitting device 130 when
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the light emitting device 130 is self-assembled into the
planarization layer 317 by forming the first planarization
layer 217-1 in a reverse taper shape.
[0171] Hereinafter, the planarization layer 317 will be
mainly described.
[0172] Referring to FIG. 6, the end of the upper surface
of the first planarization layer 217-1 in the planarization
layer 317 may protrude toward the opening 317a more
than the end of the lower surface of the second planari-
zation layer 317-2, and the end of the upper surface of
the second planarization layer 317-2 may protrude to-
ward the opening 317a more than the end of the lower
surface of the third planarization layer 317-3. That is, the
first planarization layer 217-1, the second planarization
layer 317-2, and the third planarization layer 317-3 are
formed in a stepwise manner, and at this time, the area
of the first planarization layer 217-1 disposed at the low-
est portion of the planarization layer 317 is the largest.
[0173] Accordingly, in the display device 300 accord-
ing to the third embodiment, when the second planariza-
tion layer 317-2 and the third planarization layer 317-3
having a tapered shape and an opening 317a penetrating
them are formed, even if a residual film is generated due
to the second planarization layer 317-2 and the third
planarization layer 317-3, this residual film is not dis-
posed at the lowest part of the planarization layer 317,
but is disposed only at the end of the upper surface of
the step-like structure, that is, the end of the upper sur-
face of the first planarization layer 217-1 that protrudes
toward the opening 317a more than the end of the lower
surface of the second planarization layer 317-2, and the
end of the upper surface of the second planarization layer
317-2 that protrudes toward the opening 317a more than
the end of the lower surface of the third planarization
layer 317-3, so that there is a technical effect that may
prevent the problem of the residual film existing within
the opening.
[0174] Therefore, in the display device 300 according
to the third embodiment, there is a technical effect that
may further reduce the assembly failure rate due to tilt
failure of the light emitting device 130 when the light emit-
ting device 130 is self-assembled in the planarization lay-
er 317.
[0175] FIG. 7 is a cross-sectional view of the display
device according to the fourth embodiment. The fourth
embodiment may adopt the features of the first to third
embodiments. Hereinafter, the light emitting device 430
will be mainly described.
[0176] Referring to FIG. 7, the light emitting device 430
includes a first electrode 134, a first semiconductor layer
217 on the first electrode 134, a light emitting layer 432
on the first semiconductor layer 217, a second semicon-
ductor layer 433 on the light emitting layer 432, a second
electrode 435 on the second semiconductor layer 433,
and a protective film 436 surrounding a portion of the first
semiconductor layer 217, the light emitting layer 432, the
second semiconductor layer 433, and the second elec-
trode 435, and the light emitting device 430 has a lower

surface having a larger area than the upper surface. That
is, the first electrode 134 and the first semiconductor layer
217 may have a larger area than the light emitting layer
432, the second semiconductor layer 433, and the sec-
ond electrode 435, and the end of the first semiconductor
layer 217 may protrude outwardly from the side surface
of the light emitting layer 432, the second semiconductor
layer 433, and the second electrode 435. At this time,
the sum of the thicknesses of the first electrode 134 and
the first semiconductor layer 217 may be smaller than
the thickness of the first planarization layer 217-1.
[0177] In the past, when self-assembling a light emit-
ting device into an opening of a planarization layer, there
was a problem in that the light emitting device was de-
tached from the opening due to problems such as the
spacing between the first assembly wiring and the sec-
ond assembly wiring, and the size of the opening of the
planarization layer increased accordingly.
[0178] Accordingly, in the display device 400 accord-
ing to the fourth embodiment, there is a technical effect
that may prevent the light emitting device 430 from being
detached from the planarization layer 317 by controlling
the shape of the light emitting device 430. Specifically,
in the display device 400 according to the fourth embod-
iment, the shape of the light emitting device 430 may be
controlled in the form described above so that the lower
surface of the light emitting device 430 and the upper
surface of the first semiconductor layer 217 exist on the
inner side of the end of the upper surface of the first
planarization layer 217-1.
[0179] For example, as described above, the light emit-
ting device 430 may be moved toward the planarization
layer 317 by the magnet (MG) and then self-assembled
within the first opening 317a by the electric field formed
by the first assembly wiring 121 and the second assembly
wiring 122. That is, since the light emitting device 430 is
self-assembled by an external force such as an electric
field, when self-assembling, even if the width of the lower
surface of the light emitting device 430 and the upper
surface of the first semiconductor layer 217 is wider than
the cross-sectional width of the opening 317a of the first
planarization layer 217-1, the light emitting device 430
may be self-assembled within the opening 317a of the
planarization layer 317 by an external force.
[0180] Meanwhile, after self-assembly, when no exter-
nal force is applied, the light emitting device 430 placed
in the opening 317a of the planarization layer 317 has a
lower surface of the light emitting device 430 caught by
the first planarization layer 217-1 having a narrower
cross-sectional width than the width of the lower surface
of the light emitting device 430 and the upper surface of
the first semiconductor layer 217, so there is a technical
effect of preventing detachment from the planarization
layer 317.
[0181] Next, FIG. 8 is a cross-sectional view of a dis-
play device according to the fifth embodiment. The fifth
embodiment may adopt the features of the second em-
bodiment. For example, by forming the first planarization
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layer 217-1 in a reverse taper shape, there is a technical
effect of reducing the assembly failure rate due to tilt fail-
ure of the light emitting device 130 when the light emitting
device 130 is self-assembled within the planarization lay-
er 217. Hereinafter, the first assembly wiring and the sec-
ond assembly wiring will be mainly described.
[0182] Referring to FIG. 8, the first assembly wiring
221 and the second assembly wiring 222 may be dis-
posed on the second passivation layer 115. At this time,
a structure 225 having a reverse taper shape may be
disposed between the second assembly wiring 222 and
the second passivation layer 115. The occurrence of a
short circuit between the first assembly wiring 221 and
the second assembly wiring 222 may be prevented by
the reverse taper-shaped structure 225, and there is a
technical effect of strengthening the DEP force by nar-
rowing the distance between the two assembly wirings.
[0183] And, the second conductive layer 222a of the
second assembly wiring 222 may be disposed on the
second clad layer 222b and may be disposed to be in
contact with the first electrode 134 of the light emitting
device 130. Accordingly, the second clad layer 222b may
be disposed on the structure 225 and may narrow the
distance between it and the first clad layer 222b of the
first assembly wiring 221. Accordingly, there is a techni-
cal effect that the electric field formed by the first assem-
bly wiring 221 and the second assembly wiring 221 may
be strengthened, thereby improving the assembly force
of the light emitting device 130.
[0184] FIG. 9 is a cross-sectional view of a display de-
vice according to the sixth embodiment. The sixth em-
bodiment may adopt the features of the second embod-
iment. For example, by forming the first planarization lay-
er 217-1 in a reverse taper shape, there is a technical
effect that may reduce the assembly failure rate due to
tilt failure of the light emitting device 130 when the light
emitting device 130 is self-assembled within the planari-
zation layer 217. Hereinafter, the first assembly wiring
321 and the second assembly wiring 322 will be mainly
described.
[0185] Referring to FIG. 9, the first assembly wiring
321 may be disposed on the second passivation layer
115. The first clad layer 321b of the first assembly wiring
321 may be disposed to extend from the upper surface
of the first conductive layer (321a) to the inside of the
first opening 217a. Additionally, a third passivation layer
116 may be disposed on the second passivation layer
115, and a fourth passivation layer (216) may be dis-
posed on the third passivation layer 116.
[0186] At this time, the second assembly wiring 322
may be disposed on the fourth passivation layer (216).
The second conductive layer 322a of the second assem-
bly wiring 322 is disposed within the first planarization
layer 217-1, and the second clad layer 322b may be dis-
posed to extend from the upper surface of the second
conductive layer 322a to the inside of the first opening
217a, and may be disposed to be in contact with the first
electrode 134 of the light emitting device 130.

[0187] In the sixth embodiment, the first clad layer 321b
and the second clad layer 322b may be disposed with
the fourth passivation layer 216 interposed therebe-
tween, and may overlap each other from top to bottom.
Meanwhile, the second clad layer 322b may be provided
with a predetermined electrode hole 323 in an area over-
lapping the light emitting device 130 and the first clad
layer 321b. An electric field is formed by an AC voltage
applied to the first clad layer 321b and the second clad
layer 322b, and the DEP force by this electric field may
be concentrated in the electrode hole 323 provided in the
second clad layer 322b. The light emitting device 130
may be self-assembled within the first opening 217a by
the concentrated dielectrophoretic force (DEP force).
[0188] Since the first assembly wiring 321 and the sec-
ond assembly wiring 322 are vertically overlapped, there
is a technical effect of strengthening the assembly force
for the light emitting device 130. Meanwhile, the second
clad layer 322b may be placed under the light emitting
device (LED). In addition, the second clad layer 322b
may be in contact with the first electrode 134 of the light
emitting device 130.
[0189] Therefore, since the second clad layer 322b is
disposed on the lower surface of the first electrode 134
of the light emitting device 130, the light emitting device
130 is uniformly supported, and a wide electrical contact
area is secured between them, thereby improving carrier
injection efficiency, thereby improving light-emitting effi-
ciency and brightness which have a composite technical
effect.
[0190] The display device including the semiconductor
light emitting device according to the embodiment de-
scribed above has a technical effect that the wiring for
self-assembly of the light emitting device may also be
utilized as the wiring for driving the light emitting device.
[0191] In addition, the embodiment has a technical ef-
fect that may precisely control the spacing between a
plurality of assembly wirings.
[0192] For example, there is a technical effect that may
narrow the spacing between a plurality of assembly wir-
ings by arranging a structure having a reverse taper
shape under the assembly wirings.
[0193] In addition, the embodiment has a technical ef-
fect of minimizing the size of the pocket in which the light
emitting device is assembled.
[0194] In addition, the embodiment has a technical ef-
fect of improving tilt defects during self-assembly of the
light emitting device by variously changing the shape of
the planarization layer including the opening, and pre-
venting the phenomenon of the light emitting device be-
ing separated from the opening.
[0195] In addition, the embodiment has a technical ef-
fect of strengthening the assembly force of the light emit-
ting device by arranging a plurality of assembly wirings
in a vertical symmetrical structure.
[0196] The above detailed description should not be
construed as restrictive in all aspects and should be con-
sidered exemplary. The scope of the embodiment should
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be determined by a reasonable interpretation of the ap-
pended claims, and all changes within the equivalent
scope of the embodiment are included in the scope of
the embodiment.

[Explanation of reference signs]

[0197]

10: substrate AA: display area NA: non-display area
SP: sub-pixel SPR: red sub-pixel SPG: green sub-
pixel SPB: blue sub-pixel 100, 200, 300, 400, 500,
600: display device 110: substrate 111: buffer layer
112: gate insulating layer 113: first passivation layer

114: lower planarization layer 115: second passiva-
tion layer 116: third passivation layer 216: fourth pas-
sivation layer 117, 217, 317: planarization layer
117-1, 217-1, 317-1: first planarization layer

117-2, 217-2, 217-3: second planarization layer
217-3, 317-3: Third planarization layer

117a, 217a, 317a: First opening 117b: Second open-
ing 118: Upper planarization layer

119: Protective layer 120, 220, 320: Assembly wiring
121, 221, 321: First assembly wiring

121a, 221a, 321a: First conductive layer 121b, 221b,
321b: First clad layer

122, 222, 322: Second assembly wiring 122a, 222a,
322a: Second conductive layer

122b, 222b, 322b: Second clad layer 125, 225:
Structure

323: Electrode hole LED: Light emitting device 130:
Red light emitting device 131: First semiconductor
layer

132, 432: Light emitting layer 133, 433: Second sem-
iconductor layer 134: First electrode

135, 435: Second electrode 436: Protective film 140:
Green light emitting device 150: Blue light emitting
device

LS: Light-shielding layer SL: Scan line DL: Data line
RL: Reference line

VDD: High-potential power line VDD1: First layer
VDD2: Second layer VDD3: Third layer

TR1: First transistor ACT1: First active layer GE1:
First gate electrode

SE1: First source electrode DE1: First drain elec-
trode TR2: Second transistor

ACT2: Second active layer GE2: Second gate elec-
trode SE2: Second source electrode

DE2: Second drain electrode TR3: Third transistor
CT3: Third active layer

GE3: Third gate electrode SE3: Third source elec-
trode DE3: Third drain electrode

ST: Storage capacitor ST1: First capacitor electrode
ST2: Second capacitor electrode

CE: Connection electrode CE1: First connection lay-
er CE2: Second connection layer PE: Pixel electrode

BM: Black matrix CB: Chamber WT: Fluid MG: Mag-
net PD: Assembly pad

PD1: First assembly pad PD2: Second assembly pad
PD3: Third assembly pad

PD4: Fourth assembly pad PD5: Fifth assembly pad
PD6: Sixth assembly pad

PL: Assembly wiring connection PL1: First connec-
tion PL2: Second connection

PL3: Third connection PL4: Fourth connection PL5:
Fifth connection PL6: Sixth connection

LL: Link wiring SCL: Scribing line IL: Multiple insu-
lation layers

[Industrial Applicability]

[0198] The embodiment may be adopted in the field of
displays that display images or information.
[0199] The embodiment may be adopted in the field of
displays that display images or information using semi-
conductor light emitting devices.
[0200] The embodiment may be adopted in the field of
displays that display images or information using micro-
level or nano-level semiconductor light emitting devices.

Claims

1. A display device including a semiconductor light
emitting device comprising:

a substrate;
a first assembly wiring and a second assembly
wiring disposed to be spaced apart from each
other on the substrate and each comprising a
conductive layer and a clad layer on the conduc-
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tive layer;
a structure in contact with the second assembly
wiring and comprising a reverse taper shape;
a planarization layer disposed on the first as-
sembly wiring and the second assembly wiring
and comprising an opening; and
a light emitting device disposed inside the open-
ing, wherein a first electrode thereof overlaps
the first assembly wiring and the second assem-
bly wiring,
wherein the structure is disposed to cover a por-
tion of an upper surface of the conductive layer
of the second assembly wiring,
wherein the clad layer of the second assembly
wiring is disposed to cover an upper surface of
the structure.

2. The display device including the semiconductor light
emitting device according to claim 1, further com-
prising an insulating layer disposed between the first
assembly wiring and the light emitting device, and
wherein the second assembly wiring is exposed from
the insulating layer at the opening.

3. The display device including the semiconductor light
emitting device according to claim 2, wherein an up-
per surface of the second assembly wiring is dis-
posed on a same plane as an upper surface of the
insulating layer.

4. The display device including the semiconductor light
emitting device according to claim 1, wherein the
conductive layer of the first assembly wiring and the
conductive layer of the second assembly wiring are
disposed on a same layer, and
wherein the conductive layer of the first assembly
wiring is disposed on one side of the structure, and
the conductive layer of the second assembly wiring
is disposed on other side.

5. The display device including the semiconductor light
emitting device according to claim 4, wherein the
clad layer of the second assembly wiring is in contact
with a part of a side of the structure corresponding
to another side of the structure and the upper surface
of the structure.

6. The display device including the semiconductor light
emitting device according to claim 4, wherein the
clad layer of the first assembly wiring and the clad
layer of the second assembly wiring comprise a
same material.

7. The display device including the semiconductor light
emitting device according to claim 1, wherein a
cross-sectional area of the structure is configured to
decrease from the upper surface to a lower surface.

8. The display device including the semiconductor light
emitting device according to claim 1, wherein an area
where the second assembly wiring and the opening
overlap is wider than an area where the first assem-
bly wiring and the opening overlap.

9. The display device including the semiconductor light
emitting device according to claim 1, wherein the
planarization layer comprises a first planarization
layer disposed to surround a side of the light emitting
device and comprising a reverse tapered shape, a
second planarization layer disposed on the first
planarization layer to surround the side of the light
emitting device and comprising a regular tapered
shape, and a third planarization layer disposed on
the second planarization layer to surround the side
of the light emitting device and comprising the reg-
ular tapered shape.

10. The display device including the semiconductor light
emitting device according to claim 9, wherein an end
of an upper surface of the first planarization layer is
in contact with an end of a lower surface of the sec-
ond planarization layer, and
wherein an end of an upper surface of the second
planarization layer is in contact with an end of a lower
surface of the third planarization layer

11. The display device including the semiconductor light
emitting device according to claim 9, wherein an end
of an upper surface of the first planarization layer is
configured to protrude toward the opening more than
an end of a lower surface of the second planarization
layer, and
wherein an end of an upper surface of the second
planarization layer is configured to protrude toward
the opening more than an end of a lower surface of
the third planarization layer.

12. The display device including the semiconductor light
emitting device according to claim 9, wherein the
light emitting device comprises the first electrode, a
first semiconductor layer on the first electrode, a light
emitting layer on the first semiconductor layer, a sec-
ond semiconductor layer on the light emitting layer,
and a second electrode on the second semiconduc-
tor layer, and
wherein the light emitting device comprises a lower
surface comprising a larger area than an upper sur-
face thereof.

13. The display device including the semiconductor light
emitting device according to claim 12, wherein the
first electrode and the first semiconductor layer com-
prises larger area than the light emitting layer, the
second semiconductor layer and the second elec-
trode.
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14. The display device including the semiconductor light
emitting device according to claim 13, wherein an
end of the first semiconductor layer is configured to
protrude outwardly from sides of the light emitting
layer, the second semiconductor layer, and the sec-
ond electrode.

15. The display device including the semiconductor light
emitting device according to claim 13, wherein a sum
of thickness of the first electrode and the first semi-
conductor layer is smaller than that of the first planari-
zation layer.

16. A display device including a semiconductor light
emitting device comprising:

a substrate;
a first assembly wiring and a second assembly
wiring which are disposed spaced apart from
each other on the substrate and each comprises
a conductive layer and a clad layer;
a structure in contact with the second assembly
wiring and comprising a reverse taper shape;
a planarization layer disposed on the first as-
sembly wiring and the second assembly wiring
and comprising an opening; and
a light emitting device disposed inside the open-
ing, wherein the first electrode overlaps the first
assembly wiring and the second assembly wir-
ing,
wherein the planarization layer comprises:

a first planarization layer disposed to sur-
round a side of the light emitting device and
comprising a reverse tapered shape,
a second planarization layer disposed on
the first planarization layer to surround the
side of the light emitting device and com-
prising a regular tapered shape, and
a third planarization layer disposed on the
second planarization layer to surround the
side of the light emitting device and com-
prising the regular tapered shape, and
wherein an upper surface of the first planari-
zation layer is configured to protrude inside
the opening than a lower surface of the first
planarization layer.

17. The display device including the semiconductor light
emitting device according to claim 16, wherein the
clad layer of the second assembly wiring is disposed
on an upper surface of the structure comprising the
reverse taper shape, and
wherein a conductive layer of the second assembly
wiring is disposed on an upper surface of the clad
layer of the second assembly wiring.

18. The display device including the semiconductor light

emitting device according to claim 17, wherein the
conductive layer of the second assembly wiring is in
contact with a lower surface of the light emitting de-
vice.

19. The display device including the semiconductor light
emitting device according to claim 16, wherein the
first assembly wiring is vertically overlapped with the
second assembly wiring, and
wherein the second assembly wiring comprises an
electrode hole in an area vertically overlapped with
the first assembly wiring and the light emitting device.

20. The display device including the semiconductor light
emitting device according to claim 19, wherein the
clad layer of the second assembly wiring is in contact
with a lower surface of the light emitting device.
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